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Abstract

Background: Total knee replacement (TKR) is a common surgical solution for severe osteoarthritis.
Kinematic alignment (KA) and mechanical alignment (MA) are two popular techniques. There is ongoing
debate over the optimal method, influenced by varying long-term results and a scarcity of data on short-
term postoperative outcomes. Early evaluation of these techniques is vital for improving rehabilitation
outcomes and ensuring patient satisfaction.

Methods: This study retrospectively analyzed outcomes from 71 KA-TKRs and 85 MA-TKRs performed
between 2019 and 2021. Knee flexion, visual analog scale (VAS) scores, EuroQol-5d (EQ-5d) quality of life
measures, and dependence on walking aids were evaluated. Evaluations were conducted at baseline, six-
weeks, three-months, and 12-months postoperatively using two-sample t-tests for continuous data and
Pearson’s chi-squared test for categorical data.

Results: At six-weeks and three-months postoperatively, the KA group exhibited significantly better
outcomes in knee flexion (98.6° vs. 90.2° at six-weeks; 114.7° vs. 94.2° at three-months), pain management,
and reduced walking aids compared to the MA group. By 12-months, these differences were no longer
significant, with both groups showing comparable results in knee flexion, pain scores, and patient-reported
outcomes.

Conclusion: KA offers substantial short-term advantages over MA for pain relief, increased knee flexion, and
independence from walking aids. However, these benefits do not persist at one-year post-surgery, indicating
a convergence of outcomes between the two techniques. Larger studies with extended follow-ups are
required to determine the long-term implications of these alignment strategies.

Categories: Pain Management, Orthopedics, Quality Improvement
Keywords: knee replaecment, osteoarthritis (oa), kinematic alignment, mechanical alignment, total knee
replacement (tkr)

Introduction

Osteoarthritis is the most widespread joint disease, significantly contributing to disability in the elderly,
with the knee being one of the most affected joints [1]. Total knee replacement (TKR) is recognized as an
efficient and cost-effective treatment aiming to relieve pain, improve functional mobility, and enhance
overall patients’ quality of life [2].

Traditionally, mechanical alignment (MA) has been considered the gold standard for TKR. In MA, the
prosthesis is aligned to achieve a neutral hip-knee-ankle axis, ignoring the patient’s pre-arthritic varus or
valgus conditions. However, dissatisfaction rates among patients undergoing MA TKR can be as high as 20%.
The prevalence of residual symptoms and post-operative complaints also show a wide range of incidence
rates, ranging from 33-85%, according to various studies in the literature [3-6].

With advancements in technology and software, newer alignment techniques have been developed. They
include preoperative examinations such as 3D imaging with integrated computer software to determine the
hip-knee-joint-leg axis [7]. Kinematic alignment (KA) aims to restore the patient-specific anatomy of the
pre-arthritic state through co-alignment of the three kinematic axes and joint lines of the native joint, with
minimal to no ligament release required. This method offers the benefits of a more balanced joint capsule
due to natural ligament tension, preserved soft tissue integrity, and reduced pain [7-9,10].

Currently, there is no consensus on the optimal alignment technique for TKR. Existing studies frequently
yield conflicting results, primarily focusing on outcomes observed one to two years post-surgery [11,12].

How to cite this article
Reinisch F, loannou A, Eberle A, et al. (July 14, 2024) Comparison of Six-Week, Three-Month, and One-Year Postoperative Clinical Results of
Kinematic and Mechanical Alignment in Primary Medial Pivot Total Knee Arthroplasty. Cureus 16(7): €64517. DOI 10.7759/cureus.64517


https://www.cureus.com/users/761605-fabian-reinisch
https://www.cureus.com/users/762486-aikaterini-ioannou
https://www.cureus.com/users/762487-alex-eberle-sr-
https://www.cureus.com/users/762488-markos-ioannou
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Furthermore, there is a scarcity of research detailing direct comparisons between KA and MA in the early
rehabilitation phase within the first year post-operation [13].

In this retrospective study, our objective is to compare the outcomes of KA-TKR with those of MA-TKR at
six-week, three-month, and 12-month follow-ups. We hypothesize that KA TKR will result in significant
reductions in pain and enhanced functional improvements, including range of motion, reduced use of
walking aids, and better scores on patient-specific measurement tools during the early rehabilitation period
compared to MA TKR.

Our findings are expected to offer valuable insights for clinicians in optimizing postoperative recovery
strategies, thereby enhancing patient care, and informing future clinical guidelines.

Materials And Methods

This study is a single-center, retrospective analysis comparing two anonymous cohorts who underwent total
knee replacement (TKR) in 2019 and 2021. In 2019, the mechanical alignment (MA) technique was used for
85 patients who received medial pivot knee arthroplasty for primary osteoarthritis. In 2021, the surgical
protocol was updated to the kinematic alignment (KA) technique, with 71 patients undergoing the same
procedure. All participants provided informed consent, and none of the patients were lost to follow-up. A
standardized surgical approach was employed, using a mid-vastus split technique and consistent prosthetic
components. One experienced surgeon performed all the surgeries. To further reduce potential bias,
patients from the transition year 2020 were not included in the study. This temporal distinction between the
use of MA in 2019 and KA in 2021 allows for a direct comparison of the outcomes between the two
alignment techniques, effectively contrasting the advantages of each based on evolving knowledge and
promising research findings.

Outcomes were assessed at six-weeks, three-months, and 12-months postoperatively. The six-week and
three-month outcomes were assessed using the Visual Analogue Scale (VAS) pain score (ranging from 0 to
10, with higher scores indicating worse pain), active flexion (measured in degrees), and the use of walking
aids (yes/no). Active flexion was measured with a long-arm goniometer with the patient in a supine
position. The use of walking aids was determined based on their usage during outdoor activities, even if they
were only used occasionally for safety purposes. Furthermore, at the 12-month follow-up, we administered
the modified EQ-5d survey (EQ-5d index: 0-1: O=worst health/1=full health), a patient-related measurement
tool for evaluating health-related quality of life [14].

A cemented medial pivot prosthesis was used in all patients (GMK Sphere, Medacta, Switzerland). The
concept of computer tomography (CT)-based patient-specific instrumentation begins with a standardized
CT protocol of the hip, knee, and ankle. Using the software, a 3D model of the knee was created, and either
MA or KA was planned. The guides, which create the bone cuts, are designed to fit into the arthritic knee. In
both, MA and KA, the femoral and tibial cutting blocks are positioned extramedullary. The patient-specific
guides were sterilized according to the manufacturer’s instructions, and opened within the sterile field,
while the specific patient identifiers on the guides were visually confirmed. The cartilage had to be removed
from the fitting position of the guides, as demonstrated by the 3D model. This is mostly achieved with
electrocoagulation or a scalpel. The guides are made to fit the knee in one specific position according to its
arthritic anatomy. Both cruciate ligaments were removed according to the operative technique of medial
pivot TKR. The distal femoral cut was made through the slot of the patient-specific guide. The conventional
4-in-1 cutting block (GMK efficiency) according to the pre-planned size of the femoral component, was
placed into the two-guide pinholes in the distal femoral articular surface, to perform the femoral cuts.
Osteophytes of the posterior femur were removed manually with a curved chisel, and the posterior capsule
was released. The tibial patient-specific guide was then secured by drilling two pins through the pinholes on
the proximal surface of the tibial guide, and the tibial cut was made through the slot in the guide.
Subsequently, the trial components were placed, and the range of motion, stability, rotation of the
components, patellar tracking, and flexion-extension gaps were checked.

In mechanically aligned TKR the planning was performed to achieve a neutral coronal mechanical limb
alignment with the angle of the distal resection set at 5° valgus and the posterior femoral cuts with a 3°
external rotation. According to the surgeon’s assessment, to provide optimal patella tracking and to balance
the flexion and extension gaps, a collateral and retinaculum ligament release was performed, where
necessary.

In patient-specific KA planning, the algorithm reconstructs a 3D model of the normal, pre-arthritic, knee.
The software fills articular defects and equalizes the gap between the medial and lateral compartments, to
restore the joint line to the pre-arthritic state. The axes and joint lines of the components were co-aligned
with the three kinematic axes and joint lines of the pre-arthritic knee, without any ligament release.
However, the medial and lateral capsules were released at the margins of the menisci and the posterior
capsule was released in all cases to remove osteophytes of the posterior capsule. The definitive components
were placed with cement. Drainage was set in all cases and removed on the first postoperative day. Post-
operative management was identical for both groups, with a standardized physiotherapeutic protocol. Full
weight bearing was allowed from the first postoperative day in both groups.
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Statistical analysis was conducted using the R statistical software program. Two-sample t-tests were
employed for continuous variables following a normal distribution to assess any significant differences.
Categorical variables, such as the usage of walking aids, were evaluated using Pearson's chi-squared test.

Differences in pain scores, mean flexion, and walking aid usage at six-weeks and three-months post-
operation were analyzed. Additionally, 12-months postoperative, further comparison was conducted,
focusing on the changes in mean flexion, pain scores, and the EQ-5d health index values. A p-value of < 0.05
was considered statistically significant.

Results

The preoperative assessment revealed no significant differences in demographic and clinical parameters,
including age, gender, body mass index (BMI), and EQ-5d index, between the 2019 and 2021 cohorts (Table
). In contrast, the six-week postoperative interval indicated multiple significant statistical differences.
Compared to the 2019 cohort, the 2021 group showed a higher mean flexion (98.6° vs. 90.2°, p<0.001; Table
2), a significant reduction in pain scores (Kinematic Alignment 2.78 vs. Mechanical Alignment 3.81, p<0.001)
and a lower need for walking aids (KA 63.4% vs. MA 81.2%, p=0.018).

Variables Kinematic Mechanical value
Alignment Alignment P
N 71 85 Not evaluated
Women (%) 58 61 Not evaluated
Mean age+SD 71+10 7219 0.516
Mean BMI+SD 27.2+5.9 27.5+6.8 0.768
Morbidity State N (%)
Not evaluated
ASA1 5 (7%) 5(6.2%)
Not evaluated
ASA2 36 (50.7%) 36 (44.8%)
Not evaluated
ASA3 30 (42.3%) 37 (46.2%)
Not evaluated
ASA4 0 (0%) 3 (2.8%)
ASA5 0 (0%) 0 (0%) Not evaluated
Mean EQ-5d index 0-1 (O=worst health / 1=full
0.63+0.2 0.64+0.2 0.771
health)+SD
Mean Pain score 0-10 (0=no pain / 10=worst pain)*SD 7.40+1.8 7.35+1.8 0.863
Mean flexion in degrees (°)xSD 1124£12.3 115+£12.8 0.139

TABLE 1: Baseline and clinical characteristics comparing kinematic and mechanical alignment

Abbreviations: ASA = American Society of Anesthesiologists (ASA) score, BMI = body-mass-index, EQ-5d-index = EuroQol-5D-Index, N= number, SD =
standard deviation, p < 0.05 = statistically significant.
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Variables Kinematic Alignment Mechanical Alignment t-value p-value
Pain score 0-10 (0=no pain / 10=worst pain)*SD 2.78+1.6 3.81+1.7 -4.17 <0.001
Mean flexion in degrees (°)*SD 98.6+11.2 90.2+8.1 5.83 <0.001
Chi-square p-value
Use of walking aids Yes: N (%) 45 (63.4%) 69 (81.2%) 6.10 0.013

TABLE 2: Comparison between the kinematic and mechanical alignment at the six-week follow-up

Abbreviations: SD = standard deviation. p < 0.05 = statistically significant.

Three months after surgery, the KA cohort presented significantly superior outcomes compared to those of
the MA group, including lower pain scores (KA 1.12 vs. MA 2.95, p<0.001), greater mean flexion (KA 114.7°
vs. MA 94.2°, p<0.001; Table 3), and decreased dependence on walking aids (KA 11.3% vs. MA 32.9%,

p=0.002).
Variables Kinematic Alignment Mechanical Alignment t-value p-value
Pain score 0-10 (0=no pain / 10=worst pain)+SD 1.12+1.5 2.95+1.8 -7.41 <0.001
Mean flexion in degrees (°)+SD 114.7£9.9 94.2+12.3 11.13 <0.001
Chi-square  p-value
Use of walking aids Yes: N (%) 8 (11.3%) 28 (32.9%) 9.92 0.002

TABLE 3: Comparison between the kinematic and mechanical alignment at the three-month
follow-up

Abbreviations: SD = standard deviation. p < 0.05 = statistically significant

At the 12-month evaluation, both the KA and MA groups showed improvements in pain scores, EQ-5d index
scores, and mean flexion compared to previous follow-ups. Pain scores were comparable between the KA
and MA groups (KA 1.0 vs. MA 0.98, p=0.934; Table 4), as well as the mean flexion (KA 123° vs MA

122°). Similarly, there were no significant differences between the groups in the EQ-5d index (KA 0.90 vs.
MA 0.91, p=0.535).

Variables Kinematic Alignment Mechanical Alignment p-value
Pain score 0-10 (0=no pain / 10=worst pain)*SD 1.0¢1.5 0.98+1.5 0.934
EQ-5d index 0-1 (O=worst health / 1=full health)xSD 0.90+0.1 0.91+0.1 0.535
Mean flexion in degrees (°)+SD 123+10.4 122+12.5 0.586

TABLE 4: Comparison between the kinematic and mechanical alignment at the twelve-month
follow-up

Abbreviations: EQ-5d-index = EuroQol-5d-Index, SD = standard deviation. p < 0.05 = statistically significant.

Discussion

Our findings indicate the superiority of KA in TKR over MA for pain relief, knee flexion, and use of walking
aids at six-weeks and three-months post-operation. These results are consistent with previous studies that
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highlighted the benefits of personalized alignment methods, with KA demonstrating improved outcomes
regarding TKR, especially at early stages after surgery [7, 8, 10, 13].

While KA demonstrates clear benefits in the early postoperative period, our study suggests that the results
of KA and MA converge over time, specifically at 12 months post-operation. This convergence highlights the
dynamic nature of TKR outcomes and emphasizes the need for further research to explore the evolving
impact of alignment techniques. The observed convergence contributes to the ongoing debate regarding the
optimal alignment technique for TKR and the associated long-term implications. Further studies, involving
larger cohorts and extended follow-up periods to fully determine the clinical impact of KA versus MA are
warranted. Additionally, assessing various outcome measures, such as patient satisfaction, implant
longevity, and functional performance, may provide a more comprehensive understanding of the impact of
these alignment approaches.

While advancements in TKR technology have reduced joint replacement costs in recent years [15],
comparative cost analyses among different surgical techniques remain important and necessary.
Understanding the cost-effectiveness of various alignment methods, particularly when comparing KA with
MA, is essential for tailoring the best approach to individual patients. Cost assessment including both
perioperative and long-term expenses, is vital for informed decision-making in TKR surgery.

The longevity and prospects of KA, its impact on healthcare costs, and the limitations of TKR are central to
understanding its role in orthopedic surgery. Current data indicate comparable implant survival rates and
clinical outcomes between total arthroplasty with kinematic alignment (KA-TKA) and total arthroplasty
with MA-TKA. A remarkable 10-year survival rate of 97.5% was reported for more than 222 kinematically
aligned knees, emphasizing the longevity of this procedure. However, compared to the long-established MA-
TKA, which has an 80% 25-year survival rate, future long-term studies to fully validate the efficacy and
durability of KA-TKA is justified [16,17].

Nevertheless, KA is not without limitations. It may be unsuitable for patients with extra-articular
deformities or collateral ligament instability. Valgus deformities in particular pose a higher risk, so a
moderate KA approach is recommended for optimal component positioning. Advanced preoperative
planning, including weight-bearing radiographs of the long leg and three-dimensional anatomical
assessments, is essential for assessing the suitability of KA and predicting postoperative outcomes [18].

The primary strength of this study lies in the consistency of the surgical approach: all surgeries were
performed by a single experienced surgeon at the same institution using standardized implants. This
consistency minimizes variability and enhances the reliability of the findings. Another strength is the
exclusion of the transition year 2020, which reduces potential bias.

However, the study also has several limitations. Its retrospective design and single-center setting may limit
the generalizability of the results. The relatively small sample size and lack of randomization could
introduce selection bias. Importantly, our study focused on short-term outcomes, with follow-up limited to
12 months. To truly understand the long-term benefits and potential drawbacks of KA versus MA in TKR,
larger, multicenter studies with randomized controlled designs and extended follow-up periods are essential.
These studies should aim to evaluate not only clinical outcomes but also factors such as implant longevity,
patient satisfaction over time, and long-term functional performance. By addressing these aspects, future
research can provide a more comprehensive understanding of the long-term impact of alignment techniques
in TKR.

Conclusions

In this retrospective analysis comparing KA and MA in TKR, our results show significant short-term benefits
associated with the KA, including enhanced pain relief, improved knee flexion, and reduced reliance on
walking aids at six-weeks and three-months post-surgery. However, these initial advantages did not persist
at the 12-month evaluation. Furthermore, there were no differences in patient-reported outcomes as
measured by the EQ-5d questionnaire. The initial benefits of KA suggest its potential to provide improved
functional outcomes and enhance rehabilitation during the early postoperative phase. Nevertheless, the
observed convergence in outcomes between KA and MA at the 12-month follow-up underscores the
complexity of selecting the ideal alignment technique for TKR, especially in the context of long-term patient
satisfaction.

This study emphasizes the need for a balanced assessment of both short-term benefits and long-term
outcomes when choosing the best alignment procedures for TKR. While KA may present certain
postoperative advantages, the diminishing clinical significance of these differences over time highlights the
need for an elaborate approach to surgical planning. Clinicians and patients are therefore encouraged to
consider a variety of factors, including individual patient characteristics and expectations for long-term
outcomes, when making informed decisions regarding the choice of alignment procedures for TKR. This
comprehensive approach is essential for optimizing patient care and improving the overall success of TKR
procedures.

2024 Reinisch et al. Cureus 16(7): e64517. DOI 10.7759/cureus.64517 50f 7


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Fabian Reinisch, Aikaterini Ioannou, Alex Eberle, Markos Ioannou

Acquisition, analysis, or interpretation of data: Fabian Reinisch, Aikaterini Ioannou, Alex Eberle,
Markos Ioannou

Drafting of the manuscript: Fabian Reinisch, Markos Ioannou

Critical review of the manuscript for important intellectual content: Fabian Reinisch, Aikaterini
Toannou, Alex Eberle, Markos Ioannou

Supervision: Markos Ioannou

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Kantonale
Ethikkommission Ziirich issued approval 2023-00949. The ethics commission confirms that it operates
according to ICH-GCP. . Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Valdes AM, Stocks J: Osteoarthritis and ageing. Europ Med J. 2018, 3:116-123. 10.33590/emj/10313855
2. Font-Rodriguez DE, Scuderi GR, Insall JN: Survivorship of cemented total knee arthroplasty . Clin Orthop
Relat Res. 1997, 345:79-86.
3. Blackburn J, Qureshi A, Amirfeyz R, Bannister G: Does preoperative anxiety and depression predict
satisfaction after total knee replacement?. Knee. 2012, 19:522-4. 10.1016/j.knee.2011.07.008
4. Nam D, Nunley RM, Barrack RL: Patient dissatisfaction following total knee replacement: a growing
concern?. Bone Joint J. 2014, 96-B:96-100. 10.1302/0301-620X.96B11.34152
5. Baker PN, van der Meulen JH, Lewsey ], Gregg PJ: The role of pain and function in determining patient
satisfaction after total knee replacement. Data from the national joint registry for England and Wales. ]
Bone Joint Surg Br. 2007, 89:893-900. 10.1302/0301-620X.89B7.19091
6. Bonnin MP, Basiglini L, Archbold HA: What are the factors of residual pain after uncomplicated TKA? . Knee
Surg Sports Traumatol Arthrosc. 2011, 19:1411-7. 10.1007/s00167-011-1549-2
7.  Eckhoff DG, Bach JM, Spitzer VM, Reinig KD, Bagur MM, Baldini TH, Flannery NM: Three-dimensional
mechanics, kinematics, and morphology of the knee viewed in virtual reality. ] Bone Joint Surg Am. 2005,
87:71-80. 10.2106/JBJS.E.00440
8. Nedopil AJ, Singh AK, Howell SM, Hull ML: Does calipered kinematically aligned TKA restore native left to
right symmetry of the lower limb and improve function?. ] Arthroplasty. 2018, 33:398-406.
10.1016/j.arth.2017.09.039
9. Lustig S, Sappey-Marinier E, Fary C, Servien E, Parratte S, Batailler C: Personalized alignment in total knee
arthroplasty: current concepts. SICOT J. 2021, 7:19. 10.1051/sicotj/2021021
10. Weber P, Gollwitzer H: Arthroplasty of the knee: current techniques for implant alignment . Z Orthop Unfall.
2022, 160:149-59. 10.1055/a-1304-3854
11. Dossett HG, Estrada NA, Swartz GJ, LeFevre GW, Kwasman BG: A randomised controlled trial of
kinematically and mechanically aligned total knee replacements: two-year clinical results. Bone Joint J.
2014, 96-B:907-13. 10.1302/0301-620X.96B7.32812
12.  Woon JT, Zeng IS, Calliess T, et al.: Outcome of kinematic alignment using patient-specific instrumentation
versus mechanical alighment in TKA: a meta-analysis and subgroup analysis of randomised trials. Arch
Orthop Trauma Surg. 2018, 138:1293-303. 10.1007/s00402-018-2988-8
13.  Elbuluk AM, Jerabek SA, Suhardi VJ, Sculco PK, Ast MP, Vigdorchik J]M: Head-to-head comparison of
kinematic alignment versus mechanical alignment for total knee arthroplasty. ] Arthroplasty. 2022,
37:8849-51. 10.1016/j.arth.2022.01.052
14.  Conner-Spady BL, Marshall DA, Bohm E, Dunbar MJ, Loucks L, Al Khudairy A, Noseworthy TW: Reliability
and validity of the EQ-5D-5L compared to the EQ-5D-3L in patients with osteoarthritis referred for hip and
knee replacement. Qual Life Res. 2015, 24:1775-84. 10.1007/s11136-014-0910-6
15.  Judge A, Carr A, Price A, et al.: The impact of the enhanced recovery pathway and other factors on outcomes
and costs following hip and knee replacement: routine data study. Southampton (UK): NIHR Journals
Library. 2020, 10.3310/hsdr08040
16. Tuecking LR, Savov P, Windhagen H, Ettinger M: Current evidence base for kinematic alignment .

2024 Reinisch et al. Cureus 16(7): €64517. DOI 10.7759/cureus.64517 60f7


https://dx.doi.org/10.33590/emj/10313855
https://dx.doi.org/10.33590/emj/10313855
https://pubmed.ncbi.nlm.nih.gov/9418624/
https://dx.doi.org/10.1016/j.knee.2011.07.008
https://dx.doi.org/10.1016/j.knee.2011.07.008
https://dx.doi.org/10.1302/0301-620X.96B11.34152
https://dx.doi.org/10.1302/0301-620X.96B11.34152
https://dx.doi.org/10.1302/0301-620X.89B7.19091
https://dx.doi.org/10.1302/0301-620X.89B7.19091
https://dx.doi.org/10.1007/s00167-011-1549-2
https://dx.doi.org/10.1007/s00167-011-1549-2
https://dx.doi.org/10.2106/JBJS.E.00440
https://dx.doi.org/10.2106/JBJS.E.00440
https://dx.doi.org/10.1016/j.arth.2017.09.039
https://dx.doi.org/10.1016/j.arth.2017.09.039
https://dx.doi.org/10.1051/sicotj/2021021
https://dx.doi.org/10.1051/sicotj/2021021
https://dx.doi.org/10.1055/a-1304-3854
https://dx.doi.org/10.1055/a-1304-3854
https://dx.doi.org/10.1302/0301-620X.96B7.32812
https://dx.doi.org/10.1302/0301-620X.96B7.32812
https://dx.doi.org/10.1007/s00402-018-2988-8
https://dx.doi.org/10.1007/s00402-018-2988-8
https://dx.doi.org/10.1016/j.arth.2022.01.052
https://dx.doi.org/10.1016/j.arth.2022.01.052
https://dx.doi.org/10.1007/s11136-014-0910-6
https://dx.doi.org/10.1007/s11136-014-0910-6
https://dx.doi.org/10.3310/hsdr08040
https://dx.doi.org/10.3310/hsdr08040
https://dx.doi.org/10.1007/s00132-020-03932-6

Cureus

Part of SPRINGER NATURE

Orthopade. 2020, 49:584-92. 10.1007/s00132-020-03932-6

17.  Weber P, Gollwitzer H: Kinematic alignment in total knee arthroplasty. Oper Orthop Traumatol. 2021,
33:525-37.10.1007/s00064-021-00729-4

18.  Calliess T, Ettinger M: [Limits of kinematic alighment and recommendations for its safe application] .
Orthopade. 2020, 49:617-24. 10.1007/s00132-020-03931-7

2024 Reinisch et al. Cureus 16(7): e64517. DOI 10.7759/cureus.64517 7of7


https://dx.doi.org/10.1007/s00132-020-03932-6
https://dx.doi.org/10.1007/s00064-021-00729-4
https://dx.doi.org/10.1007/s00064-021-00729-4
https://dx.doi.org/10.1007/s00132-020-03931-7
https://dx.doi.org/10.1007/s00132-020-03931-7

	Comparison of Six-Week, Three-Month, and One-Year Postoperative Clinical Results of Kinematic and Mechanical Alignment in Primary Medial Pivot Total Knee Arthroplasty
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline and clinical characteristics comparing kinematic and mechanical alignment
	TABLE 2: Comparison between the kinematic and mechanical alignment at the six-week follow-up
	TABLE 3: Comparison between the kinematic and mechanical alignment at the three-month follow-up
	TABLE 4: Comparison between the kinematic and mechanical alignment at the twelve-month follow-up

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


